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ring of the integers and its quotient field. . . . I find it equally amazing that all the ingredients
of that just now so topical subject of computer algebra are already in the Liber abbaci. Not
only do algorithms and their verification appear there but there are at least two topics which
may be interpreted as part of complexity theory. . . . Computation has always been a dynamical
subject and so it will always be.
Lu¨neburg is fascinated by Leonardo’s work, and he succeeds in transmitting this
fascination to the reader. He does not like the usual reduction of Fibonacci’s
importance to the famous rabbit problem; this is equivalent, he says on p. 198, to
the stereotyped reduction of Beethoven to the ‘da–da–da–daa’ of his Fifth Sym-
phony. The author opens up to historians an idea of other ways to investigate and
explore such mathematical texts.
The book contains a list of all surviving codices of the Liber abbaci and four
coloured tables of selected pages from two of the codices, strikingly illustrating the
visual beauty of the old manuscripts. At the end of the book there are some
remarkable critical thoughts about the contemporary state of professional mathe-
matics and professional history of mathematics. One example must suffice. In read-
ing a mathematical text, one generally needs no further sources to know whether
the proof is true or not. For an historical text, the determination of its truth requires
the study of a chain of further sources, a chain that sometimes has no end.
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‘‘An increased interest in the history of the exact sciences manifested in recent
years by teachers everywhere, and the attention given to historical inquiry in the
mathematical class-rooms and seminaries in our leading universities, cause me to
believe that a brief general History of Mathematics will be found acceptable to
teachers and students’’ [1, v]. With these words, Florian Cajori opened his 1893
History of Mathematics, addressed in the main to U.S. college teachers, at a time
when history was seen as a way to approach an understanding of an increasingly
abstract and professional mathematical world.
Victor Katz’s A History of Mathematics joins a number of other works of the
past few decades which do for today’s audience what Cajori did a century ago.
Katz’s book appears at a time when an interest in history is similarly in vogue, at least
in the United States, and for similar reasons. Undergraduate study in mathematics is
undertaken by students with a variety of aspirations and equally varied backgrounds,
both mathematical and personal. (For the benefit of European readers who have
never experienced average North American college students, it should be pointed
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out that third-year students who do not know the Taylor series expansion for the
exponential function about x 5 0 are not especially rare.) The abstruse world of
contemporary mathematics is enormously difficult of access, and the usual under-
graduate curriculum has traditionally done little to instruct the student in the unity
of mathematics, or in the sources of its leading problems and theories.
As part of the general effort to try to motivate students to study mathematics,
and to educate the lower-school teachers who will be charged with forming future
mathematical generations, courses on the history of mathematics are increasingly
being tried. In the U.S., in mathematics departments especially, this means the
students need a book, a single text, which structures the material for them and will
in many cases provide the sole reference they study in detail. It will be, if they do
not sell it, their companion in their future years. And for their teachers, especially
for the large number who have no formal training in history of mathematics and
little access to the literature because of linguistic capabilities and limited library
collections, this book is likewise their principal contact with the subject. What we
want, then, is a book which is accessible to students who have mastered very little
beyond basic calculus, which is mathematically respectable, historically very solid,
which can serve as a source of problems and projects for the teacher to assign,
which can serve as a useful reference, and which can guide the student and the
instructor in their further study.
Katz’s book succeeds admirably on all these counts, and many more besides.
Despite its limited length it actually provides a survey of those aspects of mathemat-
ics which the undergraduate encounters early, not selecting only the epochal
achievements of a half-dozen geniuses but instead portraying developments as
emerging from a particular social and mathematical context. In addition to the
discussion of historical developments, well-chosen samples of the mathematics are
worked out in detail (especially in the earlier periods), allowing readers to feel that
they are never far from the subject, and mathematical exercises help the students
connect their own mathematical background to the work of the past. In addition,
the book reaches far beyond these elementary topics to entice the student with a
considerable amount of important mathematics, carefully selected and readably ex-
pounded.
The work is organized into four parts, each further subdivided into chapters:
ancient mathematics, medieval mathematics (including a good deal on Chinese,
Indian, and Islamic work), early modern mathematics (1400–1700), and modern
mathematics. The first three receive roughly equal emphasis at about 150 pages
each, while the last takes about 250 pages, all but 25 on the 18th and 19th centuries.
Each of the 18 chapters concludes with exercises and points for discussion, as well
as detailed references. The references are outstanding (to my knowledge, the best
in the textbook literature in English). They draw the reader’s attention to historical
work, including recent journal literature, of the best quality and to translations of
the most important original sources. There are answers to some problems. The
work concludes with an index and pronunciation guide (assisting with, for example,
Oughtred and Andre´ Weil).
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Any survey work must of course be selective, and there are certain topics which
any reader would expect to find: Euclidean geometry, the solution of equations by
radicals, the origins of the calculus. Katz’s material goes beyond standard textbook
accounts, devoting considerable space to such important and appealing topics as
Greek mathematical astronomy and probability. While no work can be sufficiently
inclusive for every taste, there is ample material here to introduce many topics that
can be handled successfully in such a course.
One of the beauties of Katz’s work is that the material he chooses to develop
so often gives insight into the creation of the mathematics. The three-page account
of complex integration, for example, begins with Gauss’s (1811) statement of what
we now call the Cauchy integral theorem, notes Cauchy’s use of Euler’s derivation
of the Cauchy–Riemann equations (which is supplied), summarizes Cauchy’s proof
of the theorem while commenting on points where it lacks rigour from modern
standards, and discusses the residue calculus. The path to the ideas is markedly
different from that taken in a usual course, and is presented in an accessible and
stimulating way which is at the same time historically accurate and well documented.
Balancing selectivity and coverage is of course a serious problem in such a work,
and it is not possible to give an exposition of a large number of unfamiliar topics,
as well as discuss their history, in a few hundred pages. Yet one can hardly imagine,
for example, a survey history of mathematics which does not deal in some way
with non-Euclidean geometry. However, as anyone who has tried to discuss non-
Euclidean geometry with students who do not have the idea of axiomatic Euclidean
geometry knows, a brief exposition of the subject does not really tell the students
much. Here Katz chooses a middle course, discussing the efforts of Saccheri and
Lambert to prove the parallel postulate, then quickly outlining Taurinus’ work and
giving an exposition of its relation to Lobachevski’s horocycles. Thus the reader
can become acquainted with some basic ideas, though a deep appreciation of them
must be postponed; here history serves as a motivation to study new mathemati-
cal topics.
The book treats mathematics outside Europe seriously and at length. This is
particularly helpful in a context where one is teaching large numbers of students
whose family roots are not European. As well, we may note that pedagogical and
social issues are raised regularly in the text and the discussion questions, so that
students are invited to consider why there were not more women in mathematics
in antiquity, or whether their own route to understanding the fundamental theorem
of calculus was optimal. Such critical exercises only rarely form a part of a mathemat-
ical education, and Katz’s book provides many opportunities to consider them in
the context of a history course.
The main shortcomings of this book must be linked to the aims of the reader.
For example, I give a one-semester course to mathematics majors in their third
year of study. I concentrate on the period prior to 1800, with some 19th-century
topics, and for this I found the book an excellent resource which required only
some original sources as a supplement; part of my enthusiasm for the book derives
from its success with those students. If I had a more sophisticated audience and
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wanted to concentrate on 19th- and 20th-century topics, this book would be good
background, but more would be needed. It is likewise, in my view, not ideal for
those who have only high school mathematics, since the supposed mathematical
maturity of the reader is too high. For the general mathematical reader, despite
the textbook presentation, the book is entertaining and flows well, and many of
the problems are challenging and historically informative.
In conclusion, Katz’s book sets a fine standard for introductory textbooks in the
history of mathematics. The combination of clear exposition, superior documenta-
tion, and mathematical richness should be actively sought by all who teach such
courses. I might also add that continued support for historical research—and em-
ployment of historians—depends in great measure on how the mathematics commu-
nity as a whole perceives the role of history in understanding what mathematics is
and what it should become. In this context, I deem Katz’s book an important and
useful tool. It should take its place on the shelves of everyone interested in the
subject, and we may hope that future teachers and researchers will be inspired by
it to new levels of historical sophistication and mathematical insight.
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E´lie Cartan and Hermann Weyl were two of the greatest mathematicians of the
first half of the 20th century. While Weyl was Hilbert’s successor, Cartan was Sophus
Lie’s. Although Cartan was not formally a student of Lie’s, he was steeped in Lie’s
writings and, like Lie’s, almost all his mathematical work involved, or was motivated
by, the consideration of continuous groups. Like Lie, Cartan was by disposition a
geometer, although he had, as well, a far greater facility for dealing with algebraic
aspects of Lie’s theory. While Lie had many fertile ideas, Cartan was primarily
responsible for the extensions and applications of his theory that have made it a
basic component of modern mathematics. It was he who, with some help from
Weyl, developed the seminal, essentially algebraic ideas of Killing into the theory
of the structure and representation of semisimple Lie algebras that plays such a
fundamental role in present-day Lie theory. And although Lie envisioned applica-
tions of his theory to geometry, it was Cartan who actually created them, for example
through his theories of symmetric and generalized spaces, including all the attendant
apparatus (moving frames, exterior differential forms, etc.).
Despite these accomplishments, relatively little serious historical attention has
